The incidence of beta hemolytic streptococci has been studied in a series of normal university students and the frequency of group A (Lancefield) organisms correlated with fibrinolysis and presence or absence of tonsils.
Although numerous investigators throughout the world have attempted to establish a carrier rate for hemolytic streptococci, the results, due to seasonal, climatic, age and technical differences, have varied greatly. Topley and Wilson state that the carrier rate of these organisms in a normal adult population may fluctuate from zero to twenty per cent. A complete review of the literature is beyond the scope of this paper, but table 1 will serve as an example of the results obtained. In the correlation of fibrinolysis with the pathogenicity of hemolytic streptococci, in the greater use of soluble lysins over plate hemolysis as an indicator, and in the demonstration by Lancefield that most hemolytic streptococci from human infections fall into a single antigenic group (A) on the basis of an acid soluble precipitinogen, we are presented with new methods for testing the potential pathogenicity of these organisms when found in the throat of normal persons.
The distribution of the Lancefield groups in the normal population has been studied by relatively few workers. Of 96 soluble hemolysin forming strains collected from the throats of nurses, pupil midwives and school boys, Hare found that 60% of these were members of group A. He estimates that about 7% of normal persons harbor group A streptococci in the upper respiratory tract. More recently, in a study of normal Chinese in Hong Kong, Davis and Guzdar obtained a group A carrier rate of 3% and at the same time called attention to the low incidence of hemolytic streptococcus infection in that region.
The present work was undertaken for the purpose of contributing data on the incidence of group A streptococci in normal individuals of college age. Through the courtesy of the Student Health Department of the University of Wisconsin permission was granted to culture the throats of newly registered students reporting for physical examination. Due to the necessity of handling large numbers of students rapidly, the cultures were taken by senior medical students. No attempt was made to rule out upper respiratory infection because it was felt that individuals with colds or sore throats rarely limit their contacts.
METHODS
The students who enter the University at the beginning of the academic year in September are predominantly from urban communities and will be referred to as "urban." In November the University offers a short course in agriculture which is attended by farm students from all parts of the state; these will be designated as "rural."
All cultures were taken from the tonsillar area; if tonsils were present, pressure was made on the anterior and posterior pillars in order to express material from the crypts; if tonsils were absent or tags noted, both tonsillar fossae were cultured with a single swab which was then placed in a tube containing 1 cc. of sterile beef infusion broth. Within 12 hours the cultures were plated as follows: the swabs were thoroughly shaken in the beef infusion broth and then touched lightly on sterile petri dishes; 2 drops of sterile saline were added to insure proper spread and 10% sheep blood agar plates were poured. After eighteen hours incubation at 37 c., representative organisms were fished out to Loeffler's slants and replated on blood agar to insure purity.
Fibrinolysis.-The technic described by Tillett and Garner was followed and suitable plasma was selected on the basis of sensitivity with a known fibrinolytic strain of Lancefield's group A.
The degree of lysis was represented as indicated by Tillett: ++++ = complete in 30 minutes; +++ = complete in 1 hour; ++ = complete in 3 hours; + = complete in 24 hours; 0 =no lysis in 24 hours.
A ntiserum.-The cultures of the different groups were obtained through the courtesy of Dr. R. C. Lancefield; antigens were prepared and immunizations carried out as described by her.
Antigens.-The sediment from a 50 cc. beef infusion broth culture, grown at 37 C. for 18 hours, was taken up in 2 cc. salt solution containing N/20 HCl, The suspension was then steamed for 10 minutes, neutralized with alkali, centrifuged clear and one drop of 1: 10,000 aqueous merthiolate added as a preservative.
Precipitin test.-After first determining that group A serum did not give precipitin reactions with members of other groups, ring tests in 3 mm. tubes were used throughout with suitable dilutions RESULTS Table 2 shows that the distribution of group A streptococci in the average college population during the fall months corresponds rather closely with the figure given by Hare; 6.4% as compared with 7.0%. One also notes a distinct difference between males and females; this may be due to chance or more likely, to better oral hygiene. Although the rural population carried a higher percentage of soluble hemolysin producing strains than did the urban, the incidence of group A cultures was slightly decreased in the former students. That these cultures were of human origin is shown by the fact that only 4 of 44 strains isolated from rural sources fermented sorbitol, whereas the remainder, with 2 exceptions, fermented trehalose (Edwards, Lancefield, Plummer) . On comparing tonsillectomized with untonsillectomized students, the incidence of total hemolytic streptococci as well as group A strains was greater in the latter group (table 3) . Further subdivision into males and females from similar surroundings again brings out the increased number of total and also group A streptococci where tonsils were present (table 4). When urban and rural males were similarly compared (table 5), again the incidence of beta hemolytic streptococci was highest in the rural population with tonsils, whereas the group A incidence fell below the normal level. The presence or absence of tonsils seems to be a determining factor both in the number of streptococci as well as the preponderance of group A organisms in the throat. The results indicate that the number of fibrinolytic strains is usually intermediate between hemolysin producing organisms and members of group A where normal individuals are studied. While almost all of the group A streptococci developed powerful fibrinolysins, some strains, not members of group A, were also active in this respect. Of 101 hemolytic streptococci, a total of 66.5% lysed human fibrin in contrast to 86% noted by Hare. On the other hand, the degree of fibrinolysis has been directly related to pathogenicity (Hare and Colebrook, Hadfield, Magee and Perry, Madison, Tillett, Stewart) especially with strains isolated from human infections as compared to those obtained from animal sources. The results presented in table 6 using 101 soluble hemolysin forming organisms are at some variance with this concept. Only 40 of 67 fibrinolytic strains belonged to group A. While it is true that cultures which fail to destroy the clot of human fibrin are rarely members of group A (Lancefield, Lancefield and Hare, Tillett, Hare) , some organisms of other groups may show marked fibrinolytic activity. As has been previously pointed out (Edwards, Lancefield, Plummer) , the two sugars of greatest value in differentiation of strains from animal and human sources were trehalose and sorbitol. Of 101 cultures studied, 7 fermented sorbitol and not trehalose; 7 fermented neither of the 2 sugars and the remaining 87 were trehalose positive.
DISCUSSION
Since the number of students examined was small and the variation in carrier rate reported by other authors exceedingly large, no broad conclusions can be drawn from the results of this particular study except to confirm the findings of Hare with regard to potential pathogenic strains present in the throat of normal young men and women. However, a group A carrier rate of approximately 7% suggests that individuals harbouring group A streptococci although resistant themselves, may act as reservoirs' for continued outbreaks of acute infection in susceptible hosts (Pilot and Davis, Spohr, Lancefield, Bonynge, Coburn and Pauli, Hare, Brown and Allison, Swift, Lancefield and Goodner, Topley and Wilson) . While some of these investigators have implicated the tonsil as the focus for the spread of hemolytic streptococci, others have not been convinced. Recently Foote and associates isolated 77 group A strains from milk carriers. Of the 20 men from whom positive cultures were obtained, 15 still had tonsils. The consistency with which the students with tonsils, whether male or female, from urban or rural communities, showed the highest incidence of group A streptococci adds further evidence toward the indictment of the lymphoid tissues of the upper respiratory tract.
That group A streptococci may remain in the throat for long periods of time, has been shown by Hare and Foote and coworkers. Obviously repeated cultures would have been desirable to establish whether any of the individuals in the present series continued to harbor group A organisms.
The streptococcus carrier state has also been stressed with regard to puerperal infection (Courmont and S~dallian, Paine, Smith, Colebrook) . Group A organisms are the most common cause of streptococcus puerperal infection and are rarely present in the birth canal (Lancefield and Hare) , stools (Hare and Maxted), perineal and perianal skin (Colebrook, Maxted and Johns) . As has been suggested by Hare and Colebrook, Lancefield and Hare, Colebrook, Maxted and Johns, Swift, Lancefield and Goodner, Topley and Wilson, and others, group A carriers may well be the source of exogenous and autogenous genital tract infection of the prospective mother.
SUMMARY
The incidence of group A streptococci in 621 normal adults of college age was 40 or 6.4%. Of 101 strains of hemolytic streptoccci 67 or 66.5% lysed human fibrin but only 40 or 39.6% were members of group A. Persons with intact tonsils harbored group A streptococci somewhat more frequently than persons whose tonsils had been removed.
